Introduction
It is now more than 20 years since Campbell et al demonstrated the use of ultrasound for the early detection of fetal anomalies (I). [18] [19] [20] week transabdominal scan has become a standard procedure in most obstetric units in this country, no longer for dating alone, but also for the diagnosis of structural anomalies. Most major anomalies can now be detected at this stage of the pregnancy (2) , and an invasive procedure for karyotyping can be arranged if indicated.
However, it was several years earlier, in 1967, that the transvaginal ultrasound probe was first used in pregnancy. It was able to show fetal heart action at early gestations, thus confirming viability in cases of threatened miscarriage (3) . The transvaginal scanning technique has been widely implemented in gynaecological diagnosis and for the assessment of pain and bleeding in early pregnancy. We have been slow to adopt its use in this country. It is only in the last few years that transvaginal anomaly scanning has been seriously advocated. It is the advances in real time imaging and endovaginal transducers that has generated the ability to accurately assess embryonic and fetal structures in the first trimester (4,5).
This technique may therefore be used to detect structural anomalies and chromosomal markers at any early stage in pregnancy (6,7). It is clearly preferable not to have to wait until 20 weeks to detect anomalies which could be detected in the first 14 weeks of pregnancy. The medical and psychological implications of late terminations or fetocides are clear, and there is evidence that mothers form a closer attachment to their babies as soon as they are assured that the karyotype is normal (8). With these considerations in mind, transvaginal ultrasonography in the first and early second trimester has been heralded as the future of anomaly scanning (9).
Equipment and Environment
It is important to perform transvaginal ultrasound with the right equipment; a good quality real-time ultrasound machine, with a high frequency (> 5 MHz) transvaginal probe is an important first step. Some ultrasound machines that supply good quality images with transabdominal ultrasound are not as successful with an endovaginal transducer, and vice versa. As the pregnant woman has to undress, it is essential that a suitable environment is created to minimise any potential embarrassment that she might experience. A chaperon is also recommended if the sonographer is male. A room with a door that can be locked, and provision for a separate area for undressing and dressing is necessary. An examination couch with lithotomy stirrups is desirable, but not essential. Facilities to video tape the scan should be available so that images can be reviewed.
Advantages of Transvaginal Anomaly Scanning
As with all new techniques there are advantages and disadvantages, both for the operator and patient. The advantages of early diagnosis are summarised in Table  1 . The close proximity of the endovaginal probe allows the use of much higher frequencies, which improves resolution and there are no bony areas between the transducer and uterus to interfere with the ultrasound signal. The main advantage to the patient is that the diagnosis of a problem is made much earlier (10) . Suction termination is medically safer and emotionally more acceptable than the alternative of having to go through labour if the diagnosis is made later in the pregnancy. In this way, the financial as well as the emotional cost of diagnosing abnormality is reduced, benefitting the hospital as well as the patient.
Disadvantages of Transvaginal Anomaly Scanning
There is no stage in a pregnancy that ultrasound can identify all structural anomalies that may be present at birth. Certain anomalies cannot be differentiated from normal in the first trimester, and some anomalies and markers are transient, which can influence the interpretation of the findings at any given gestational age. Even the most enthusiastic proponents of this technique agree that the first trimester anomaly scan is insufficient without being followed up with an 18-22 weeks scan to complete the structural survey. In addition to the limitations of gestation, there are other disadvantages ( Table 2) . It is therefore important not to raise the expectations of the prospective parents at the early scan. The limitation of scan planes and depth of resolution are the main technical drawbacks to this approach in scanning. This inability to obtain reproducible scan planes in each patient at each visit is a major limitation. Tangential or inconsistent views can be misleading and make confident diagnosis difficult.
The potential embarrassment for the patient has often been mentioned as a disadvantage. It is true that some women find the idea unpleasant, but in our experience the majority of women are happy to have any investigation that can yield useful information about their pregnancy. It is occasionally the embarrassment of the operator that can cause problems. As both the operator and the pregnant population become familiar with transvaginal scanning, it will become the route of choice for assessment in early pregnancy.
Embryonic and Fetal Growth
The development of the human fetal embryo, as observed with transvaginal ultrasound, has been reported by several authors (4,5,11). It is important to recognise the sequential appearance of normal embryological structures so that abnormal appearances will not be missed (Fig. 1 ). These are summarised in Table 3 (12) . Because of the limitation of scan planes a structured approach to detecting specific organs at specific gestations has led to the concept of targeted organ scanning. As the normal appearances of the embryo changed rapidly with gestation, it is important to accurately assess gestation. This is usually done by measuring the crown rump length (CRL), though care must be taken in assigning an accurate date before 7 weeks on the basis of CRL (13) .
Detection of Fetal Anomalies
Anomalies detected in the first trimester can be permanent or transient. The detection of these anomalies have been reported in two ways: where a definitive diagnosis was possible at the time of the transvaginal scan, and acted upon, or, where a problem was suspected, but only diagnosed later in the pregnancy or retrospectively after birth (by reviewing video tapes of the original scan). Looking at a total of 60 difference organs between 8-15 weeks, more than 70 different anomalies have been reported (6,7,14).
Abnormalities that have been diagnosed and the pregnancy subsequently terminated include spina bifida, anencephaly, encephalocoele, acrania, iniencephaly, and exencephaly in the central nervous system. Multicystic and polycystic kidney diseases and hydronephrosis have been reported by 15 weeks. The diagnosis of bowel anomalies that have been reported include omphalocele (after 12 weeks), gastroschisis, and body stalk abnormalities. Some major cardiac anomalies (eg complete atrioventricular defect) (Fig 2) , have also been detected. Detailed research in this field is limited at present.
Between 2-3% of live born babies have a major structural anomaly. Current opinion suggests that about 50% can be detected with transvaginal ultrasound towards the end of the first trimester, at a time when many of the structures are still not easily recognisable with transabdominal ultrasound scanning (10, 12) . What is not yet clear is the percentage of fetuses with a given condition that could be diagnosed at this time. Therefore, except for major defects, it is necessary to inform the patient that a second scan at 20 weeks is required before the majority of anomalies can be excluded. Obviously, there are some abnormalities that may never be detected on the early transvaginal anomaly scan, for example microcephaly, which does not become apparent until later in the pregnancy.
Transient anomalies in early pregnancy that have been reported include: choroid plexus cysts, bilateral renal pelvic dilatation (>3mrn before 16 weeks), pleural effusions (Fig 3) , abdominal cysts, placental hypertrophy, placental/umbilical cysts, and nuchal translucency (Fig 4) , which differs from the appearance of cystic hygroma (15) . The incidence of Down's syndrome at birth has not changed in the last twenty years (16) , despite the introduction of prenatal diagnostic procedures on the basis of maternal age. In some centres, particular emphasis is place upon scanning for morphological markers that identify a group of women at increased risk of carrying a chromosomally abnormal fetus (17) . This approach, in parallel with the use of serum screening (18) , holds out the prospect of improving the diagnostic ability of prenatal diagnostic techniques. Nuchal translucency has also been identified transabdominally and is of interest because of the high percentage of chromosomal anomalies found in this group of patients (19) .
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However it is not yet clear how high the false positive value of this fmding will be in an unselected population (20) . Until we know what many of these transient anomalies identify, we must be cautious when reporting their presence, both to colleagues and patients alike.
Conclusion
Transvaginal ultrasound in early pregnancy has many advantages over transabdominal scanning. It has already become the standard route for the investigation of early pregnancy problems at our hospital. As we learn more about the endosonographic appearances of embryological and fetal growth and development, we will become more confident about the detection of anomalies in early pregnancy.
If nuchal translucency is confirmed as one of the more important early morphological markers of abnormal karyotype, it is easy to envisage a transvaginal scan at 11-14 weeks that could confirm viability and ensure correct dating, exclude many anomalies, and identify a population at increased risk of carrying a chromosomally abnormal fetus. These patients could then be offered early chorion villus sampling or amniocentesis, and have a diagnosis by 14 weeks. This combination would be a major advance on our current approach to prenatal diagnosis but, for the reasons outlined above, would never completely replace the second trimester transabdominal scan.
For the moment it seems likely that transvaginal anomaly scanning will be reserved for patients with a past or family history of a recurring anomaly that is detectable early in pregnancy, or where an anomaly is found incidentally when a transvaginal scan is being performed for some other indication in early pregnancy.
THE ADVANTAGES OF TRANSVAGINAL ANOMALY SCANNING TABLE 1
Benefit to the patient Empty bladder Early dating and diagnosis of multiple gestation More accurate diagnosis of many structural markers Lower maternal morbidity/anxiety Lower cost for family and hospital Technical advantages Improved resolution (decreased spatial pulse length, increased frequency) multiple frequency (5/6/7.5 MHz) or broad band (5-9 MHz or 4-7 MHz) transducers can be used. 506 pages. This book has a very comprehensive first chapter on physics and doppler. It is followed by a useful chapter on equipment selection and a comparison of different manufacturer's features. Each and every following chapter, covering every aspect of transvaginal ultrasound (lVS), is very comprehensive, with excellent images plus corresponding specimen photographs. This is a chapter on TVS of the second and third trimester fetal brain, normal and abnormal. This is an excellent reference book for all 0 & G ultrasound departments. 
DISADVANTAGES

